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Mediterrancan Fruit Fly Survey in Euro c and Africa: 
Introductory Note. 


In connection with the investigation of tho Mediterranean fruit fly 
in Florida, in 1929, tho nced was recognized of up-to-date inform-tion on 
the behavior of this insect in Mediterranean, South African, and other 
countries where it had been ‘long established. About that time Mr. Allison 
V. Armour, of New York, advised me of his desirc to place at the disposal 
of the Department for such survey work a vessel -——the "Utowana"+—which he 
had specially equipped for biological or other scicntifice surveys. It Was 
at once appreciated that with such means fairly wide surveys, particularly 
as to Meditcrranecn countrics, could be made in much less time than by the 
ordinary means of travclwand with much fmproved facilitics, and Mr. Armour's 
offer was promptly accepted. Dr. H. J.Quayle, profossor of entomology of 
the University of Cclifornia and ontomologist of the Citrus Experinent 
Station at Riverside, was selected for this work, Dr. Quayle had previously 
been drafted by the Sccretary of Agriculture as a member of a special com 
mittee to study and report on the fruit—fly work in Florida, and was thcro- 
fore faniliar with tho situation in that State. He had also, some 15 yerrs 
earlicr, made at my request a reconnaissance survey for the Bureau of En- 
tomology in the Meditcrranean region during one of his sabbatical years, re- 
sulting in a bullctin, published by the Bureau, giving valuable data on the 
Meditcrranean fruit fly and other citrus pests. 


The work conductsd under the aid of Mr. Armour was carried out between 
August 26 and November 16, 1929. The cruise of the Utowana started fron New 
London, Conne, and,en route across the Atlantic, afforded oppor— 
tunity for surveys and work at Bermuda and the Azores. It reached Gibraltar 
September 16. The balance of the period, to Novombeor 16, was spent in visit. 
ing the importan$-€ountrice and ae S$ throughout the Mediterranenn scction—- 
the cruise ending at Naples. Dr. Quayle then returned to Valencia, Spain 
perhaps the nost important orange district from the fruit—fly stand-point, 
and continucd his studics there fron Novexzber 19, 1929, to January 3, 1930. 


The next three months were spent in a trip to South Africa for study 
of the fruit—fly situation there, covering the important period of fruit- 
fly activity between January 27 and March 28 ‘Dr. Quayle returned to Spain 
in April, 1930, and suppla-eated his work thore of the previous season by in- 
vestigations covering the period between April 23 and June 9. 


more: & 


This work of oxplcrnation was carried out: in ccoperation with the 
Plont Quarantine an 


LO, and Control Administration, and 11 expenditures, other 
than those contorned with thet cruise of the Utowana, were under authori- 
zations of that Adrinistration, The services of Dr. Quayle were made pcos~ 
sible by. tha cooporation of the University of California, Dr. Quayle's 
repert is boing issuod in this form tc make it available to persone inme- 
diatoly concerned in fruit—fly work. ew 3 


C..L¢ Marlatt, om , ; 
Chief, Bureau of Entonologye- ie 


es Survey of the Meditorrancan 
y, Ceratitis capitata. 


THES inspiration for the present survoy care in July, 1929, when lr. 

Allison V. Armour generously pla aced his yacht. Utowana. at the disposal of 
he United States Department of Agriculture for the purpose. Arrange- 
ments were made between. Mr. Armour and Dr. C. L.-Marlatt, Chief of the 
Bureau of Entonology and of the Plant Quarantine arid Control Administ ra- 
tion, for a survey of the biological. and economic aspects of the fly, ~ | 
particularly in the Mediterrenean region where the fly has been known to > 
occur for about 100 yoars. 


The yacht was espeoci Sie: jetta with a laboratory, photographic 
rooz, and office and library, thus making it possible to collect material 
at the different stops and place it in breeding jars for the rearing of 
specimens. The laboratory tables made. possible the use of the microscope 
for the cxarination of material. Such means. cf transnortation proved to 
be most desirable in enabling visits to be made in quick succession to 
the different countries ond thus comparisons made of the status of the 
fly in the different places at about the samc tine. Upon arriving at 
Gibraltar the writer made out a schedule for the plrces and time of stops 
and this was carricd out practically to the lottor during the. two rionths! 
cruise around the Mediterranean. , 


Log of the cruise of the Utowana, 
Auge 26 to Nov. Les 


The yacht loft New London, Conn., on eat 25th,’ 1929. The first 
stop was made at Haxilton Borda, August 30 and 31. One half day was spont 
With Mr. McCallan, director, and Dre. Cunninghns, plant pathologist ond 
entomologist, in and ~oout the experincnt sta ne ond the:rest of the 
tine with Dr. Cunninghan in a trip over the Islands lcoking for the fruit 
flye Fruits generally are acarce in.Bermuda at this time. There was an 
occasional Surinan chorry of the second crop remaining and a few sapodillas. 
Larvae of G capitata were taken in these fruits... Peppers were exarined and 
collected in severnl places and Larvae rch Nee C. capitata were secon, but 
all of the flies bred out cf the peppers collectod were species other than ¢. 





capitata. Citrus Trulus, anciuding geranc frit, orangos, Linds, and \lcrons 


werc examined in several places but all were freo from the fly because of im 
maturity, since they wore all quite green in color and had not sonra eat 
size 


The fly scons to be cf no great importance to the horticulture of the 
Islonds at the present time. The chicf export crops are not attacked, with 
the exception of pepners, which possibly are slightly infested. Very few 
peaches are grown on the Isla ne possibly on account of the fly, But peaches 
would not likely be grown on the Islonds to the oxtont of an industry, ‘because 


es 


the cliratic conditions sre not the dost suitable for the peach, and 
besides the competition could not de, rct. with the United States. Certain 
citrus, as grapefruit and lines, would be much more suitable crops than 
peaches under Bertmdsa conditions, yet such fruits are not grown extensively. 
iivailable land for such crops is limited, and the.corpetition is.too keon 
“fror the noighboring ic ‘Lands to the ‘south, ” 

in’ cradication camaign SV ate the f1Ly an Borruda would not meet 
with Boy general approval; particularly for the reason that the fly is 
not’ ‘considered to bo . sufficicntly serious pest. The Surinam cherry, 
which grows in thickets in the wilds; wowld be one cf the most important 


hosts to clininatec. However, the oradication of the fly fron the Islands ' 
would be a small joh as compared with that ue Florida. <A list of the 

m0re important hosts in Bermuda would inelv Q the Surinar. cherry, guava, ; 
sapodilla, and citrus. sae A 5 A ae Ve Pyar rege aaa 4 


at ES Oth and 10th a stcp was rinde at Ponta Deters on the 
island cf San Miguel of the Azores. In. company with.Mr. Francisco Co- 
eub reira & trip was made over a part of thé island, with stops for tho 
inspection of apples, pears; peaches, figs, grapes, and ners imrions,. NO 
evidence of the fly was seen during the first day. The fruits are i eal 
ited to a. few trees growing in gardens, with the ox contion of Erppes,- .,. 
Corn is the staple cro of the island and is grown everywhere. . No wild . 
fruits were observed. Pincapnles are grown on an extonsive scole under 
glass, and this is the only fruit that is oxported. Oranges are very 
scarce, boing restrictcod to o few trees in gardcns. 

The next day soverel gardcns within the city were visited, includ— 
ing Mr. Cogunbtreira's own oxtensive garden nearby, .A11 of the. fruits mon- 
tioned above wore ngnin secon but the only’ infestation discovered.was in one 
lot’ of-pearss: Climatic conditions seciied. favorrble. for the fly and such 
suscoptible fruits as tho poach were present, ‘yot the fly was very scarce. 
Teas vsn probably duc to the fact that thore is not a sufficient. sequence 
of hosts to carry the fly in large nunbders ‘throughout tk he yeare ee 


Scopterbor 16th to 20th was spent at Gibraltar, this tinc being 
nocessaxy to 'carry out cértain reprirs to the ship, since there was little 
to see horo aside. ‘trom the markets. Those wono. visited each day including. 4 
one day at Tangior, Morocec, and’ peaches wore vasily found that wore -in-... 
‘fosted as woll as an occasional pear, but figs ond other fruits were free. 


Five days, Scotevbor 22nd to 26th, were spent at waht ey 
During my stay here I was shown about by Mr. Carlos Escriva who was ny 
interpreter seven yerxrs ago and whe has since beon in the employ of the 
Anecrican Cyanar id Co. Through the courtosy of H. W. McCoy, in charge of 
this Gomoany, Mr. Escrive and his automcbile wero. placed at my service, 
and the torritory for a range of about 50 Riles around Valencia was woll 
covered. This was the first extonsive orange district visited, and ono of 


oa 


~-)- 


the important pcints on wh hich infcoriation was needed was the tine the 
flies first attnck tho orange as it is apdrdaching ROvVULL vis) Li arreacn 
te be successful on the:first day out infinding a few prozaturely 

colored fruits of the present season's crop with punctures of C, Expitata. 
These were not so-crlled off-bloon fruits.- They wore ef fairly uniforr 
color and wore no larger, in’ fact soe wore su.hler, than tho groon fruit 
Online sito treo.) “Phe ale Was Ot light ereon colcr, butin 9 few eases 
the pulp was yollow and. not unplcasant to cat, which indicated considerable 
maturity. Some of these more nature fruits whee oxmrincd later ia tie 
laboratory, were found to contain larvae of ©. capitata. Apout a cox of 
such fruit was collected during’ the 5—days! stay at Valencia and aftor 
examination wis placed-in brecding jars.to determine if any of the larvac 
might mature; 1y adults were Later secured from this let... Scveral of the 
prenaturely colored oranges would ‘have typicel ceg-punctures but thore 
would be no oggse Lany others contained ogss Md these lator natchec 


but the larvad did not: sicceed in getting out of tho ogg cavity. 





such colored fruits as mentioned wore taken only on’ verry 
Occasional trecs, but’ on .these occasional trees ‘thcre might be a.con- 
siderable number of such fruits sone of-which were .on the ground. The 
coloring was not due tc the punctures of the fly for.the reasons that 
the coloring was uniform, that only an occasional tree would have such 
fruit, and that many such colored fruits had no es ee The punctures, 
muncrefrore, “followed the colorings: \yi%- 2 


Some oranges on certain trees.mature early naturally, dut 
those indicated sbove would not come in this catcgory. These were sicll 
and tended to drop from the tree, One definite cause of such early color. 
-ing and dropping was curving. Such fruits had on accumulation of Bun, 
dark in.color, in pockets just beneath tho surface. This gurming wos not 
associated with trecs having gurmosis or psorosis,, Growore claimed it was 
due to. too much water, : ‘ 


Atl of these praiqturely colored fruits were found in the Plana 
district to the north of Valencia, which is not the carliest orange Jis- 
trict, In the Ribera to the south. of HE Ne which is supposed to he 
the earlior district, while much of the fruit. was larger, 2 -haoacned upon 
ne fruits ae were nrenaturely colcred one found no. fruit with .fly 
punctures in this district. 


The inforzation sccured here indicates that cranges may be at 
tacked by. the fly in September, as. edrly as the riddle of September. The 
* extent of infestation sie ef course very slight and:of no commorcial in 
portance, but vory inp¢crtant in any considerntion cof cradicaticn cicasures, 
This applics to the seater maturing crops Off-clocn or other fruits that 
nay ‘be mature are liable tc tho.attackiat.angy time when tho-fly:.is active. 
% half dozen cr more of such fruits were Tout With nea PEAY: full grown lar- 

aonoteCn copitata.: DA Se artes hast ae 


yh 


owe Pane 


A visit wos mnde to-one Of; th sécticons whore there are more or less 
Pad a i 


peaches, -Ontconientc, about 50 milcéS from Voloncia, and 30% of the peaches 
Still remaining. on the tree were intesicd.: var 


At Palma on the islam-of Majorcd-four of last year's orsnges 
grewn at Soller wore found infested on Sopt ember Phe ; 


Algiers was visited Lalecn gah 29th 30th. Be a trip was made to 
the citrus scction of Boufarik about 20 miles from Algiers. There were 
many mandarins hore as.well as orames, but they were all green and no 
infestation was scone The only other fruits wero pomegranates, a few 
pears, and some crab apples. Dates were obscrved also but no infestation 
Was noted in any of ‘these fruits. In the mriet at Algiers, however, 

infested peaches and a few pears Wore tazcne aw 


| ae sad ie ame , 
October 3rd to 9th was spent at Nxples and vicinity including Sor 
rento and Amalfi. A few of last year's oranges were found infosted at 
Sorrento and infested peaches were taizon ‘at soveral Places. No fruit of 
‘the present crop of orcnges was infested. While here I ‘spent sone tim 
with Prof. F. Silvestri at Portici, who vory kindly gave me a peace) ‘to 
work in his laboratory and gave me much infornoticn from his wide - - 
exporionce with the fly. ett + es fers 


At Palormo, October 10-11, inspection of citrus: groves ‘around ion 
reale and Basher ia friled to show any infestntion, and by this timo all 
of the péaches were harvested, but a fow infcStod ones: were soon in the 
Palermo marketse EG ahr tee ga aN agaeee 


Malta, Octobor 13-14, was the first place where the adults Were very 
common on orange trees, and many fruits were already attrcked. ° Pais was 
in tho San Antonio eae a fow miles out from Valctta. The gardens were 
woll sheltered and a large varicty of fruits arc grown. These ¢cnditions 
resulted in the early maturing of the oranges and a good supply of flies. 
The flics wore scen ovipositing on scdie of the fruits which woro attcin 
ing a distinctly yellow color. Ima few cases rather grecn fruits were 
attacked and ‘the punctures caused a ycllow spot. -As these fruits ‘color 
genorally the area nbout the puncture apoc rs grecner since it does not 
continue to color with the surrounding oF COs ‘Here as at Valencia there 
were strings or punctures with mo oggs or ‘whore the larvae had not reached 
the pulp. 


Mire J. Borg, superintendent of agricultere for the islands, tock ne 
to the gardens whore rig net Mr. John Briffa, the superintendent. There 
was a large jujub yee the gardens and i ir, Borg stated that hoe hed 
brediGs capitate» frémithe fruits, ol iitaisiis aothontic iti ioy bo a new 
host record. Back states that the jujube is not attacked in Hawaii. Mr. 
P. Berg, a brother, is the entomologist and plant pathologist and he has 
been using carbon disulphide in the soil to kill the pupae, ‘Siatming that 
the bait spray is not cffective. 
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At Syracuse, Octeber 15419, sgevorol orange groves were visited to 
the north of the city end much the sane situaticn was observed here as at 
Malta, That is, sone of the fruits were turniag yellow, flies were .secn 
on some. of the fruits, and fruits wore collected that had punctures,: and 
a few with young larvec. There was a small lot of new oranges on:tac 
syracuse market. In one grove shallow earth 1cnware vessels were seen. in 
Cecasional trees which contained a bait used for the olive fly, Dacus oleae. 


_ During this stop adults began to emerge from cages in the shin’s 
laboratory from oranges of this year's crop collected at Valencia, S»ain, 
Septe 22-26. The cruise of the western Mediterra nean: was corplcted at 
this point. 


The yacl ht Landed at Port. Said on October auth and the same en 2 
train was take: for Coiro. The day fcllowinz, ‘boing Friday and the Esyptian 
Sunday, I was fortunate in meeting Mr. EB. He licCorber of. the epee 
Cyananid Co. thru whose courtesy I was.able to visit orange gardens in the 
vicinity where He was carrying on fumigation oxperincnts. The next day I 
visited tho Minis stry of Agriculture.and called first at the Plant Protec - 
tion Service in chsrge of Mr. EB. Ballard, Mr.. Shaw was.in charse in Mre 
Ballard's absenco, vipers soon put me in touch with Mr. R. I. Nel who was 
working on the fly as a special problen, and much of the remainder of ny 
stay was spent with Lir. Nel.. I later met the Ministor of Agriculture and 
also recieved mach assistance from Drs.Kanal, Bachat, and Solorion of the 
Dept. of Agr. and Dr. Efflatoun Bcy of the Univorsity of Cairo. 


With Mr. Nel I visited a nunber of orange groves to the north of 
Cairo, and a fow oranges were seen with stings and onc or two flies secon 
on fruits. This was the extent of fly evidence I saw jn Egypt up to Oct. 
esth, Mre Nel had secured sone oranges from an exrlicr district that were 
nore mature and sae of these were infested. Ho stated that the fly is 
more or less active throughout the winter in Beyot, ond later in the season, 
Decomber, there may be considerable infestation, I saw Mr. Nel in South 
Africa lator and he seid that in sone places’ there was a rather heavy 
infestation i, mandarins and in oranges in restricted.places. The only 
larvac of C. capitata scen in the field wore in guavas, In all of the 
citrus visited the fruits wore still green, which accounted for the slignt 
infestation at the timo” | : 

Tho orange plantings in Egypt in the vicinity of Cairo are. for tne 
most part widcoly ‘scattered with corn or cotton predor-inating. between then. 
In many casos, too, t cre are no. ‘other fruits nearby Under such circum 
stances a hoavy iatoatation in citris. would not be eel se Where other 
fruits do occur the infestations in restricted areas obsered by Mre 
Nel would be accounted sf0R The fly is not likely to carry-over for long 
periods in the pupal stage in Egypt because of tne high terperaturcse 
Where there is not a secuence of hosts, thurcforc, the carry-over would te 
as adults, and no dount with sufficient food thoy could maintain thousclvos 
for long periods, z 


ube 


Peaches are not grown’ extensively in Egypt. and the fly, aight well 
‘be the Limiting factor. . The season-was not cpoortune for" determi. ving 
» the. infestation in deciduous fruits. Apricots and { plums. are town to 
Ee ee and these fruits are commenly infested, Dates. are ToL im 





- fested, according to Mr. Nek, and I saw none here. or “in Algitte, <n out- 


fit: was seen,in one place where th Ley were oking the first applica vuion 


Of the bait. ‘soray on citrus, by. means of knapsack sprayers. — 


From ‘Cairo. fF teok the train to Pakeetine.,, Oct.. 30-Nov. 1, going 
“first to, Jerusalem to see. lire Ge. E. ‘Bodkin; the. government entomologist. 
He «had one of his assistants accompany me by auto the next day for’ the 
imspection of ornuge groves in the vicinity of Jaffa. Here I ict cir 
i. C Turner ond lir. §. Antabi of he Dept. of Agr. The Latter kindly 
furnished the .utomebile.fon the-day and. Ag,ccupany with 1 Mre te Freidrmen, 
Agriculturist for the Palestine Jowish- ColLoniza tion Assccic ition, I 
visited fruits, chiofly . eranges, about Ja fo, and, Tol-Avive The Milkcveh- 
Israel agricultural school. rand. freit. ‘plantings Were, “also. ‘yisited ‘and I 
was shown .over the- ercunds. by. the director,. puke Krause, and the superin- 
tendent of Rees Mre Meare 


, é F 

The oranges in TAT avis were more aoture, bath as bo. color and its 
size than in Egyot. Punehongs: wore scen in some . of the yellow, fru.) and. 
one.or two had suall larva _ Around: Ja ffa.ond. TolpAviv there “ero large 
areas planted solidly to. eee and this. cond; tion’ May be more favorable 
for,the fly than the mone: scattored plantings of. REypts Here’ again few 
peaches aro crown, probably on account of the fly . Thore are plantings 
of apricots and these suffer, from fly, attache. On, account — of the carly 
harvesting of apricots these: may be grown whereas peaches cannot becouse 
cf the:later harvesting as. Well, a as tho greater ‘suscoptibility: There 
mixed fruits occur, as at “the MikvehI sracl,. school, “thore' is } he wy 2n- 
festation in ssc Pees rE oo sues ee is: 

At Cyprus, Nove: aii! the 08 ie oat oranges were ‘secon “and “Bho 
first shipment was being, made. By this. -AXb2, however, the firsy crange 
‘may have gone out from.sone, of the places, provicusly visitcd. | “‘Prragusta 
was the port of call and- thore is a con si dorabla., arreage. of citrus in 
this vicinity. & few oranges were, attacked “ey rene fly at this ‘point and 
from a wine of fruits I succecded lator in rooring | the thy Lathe hip's 
laboratory, A visit was made to the enpital, Nikosia, to see theo Direc- 
tor ef eee ening Ii. T, Dawe... Mry Dawe was away for the day but I met 
the Ent.riclogist, Mre KH. M. Morris Tho. Governor, having heard of our 
visit, dircctcd lire Hh, -Be..Usher, who was thon cat. Fatagusta, to show me 
about the plantings at Farngusta. ..Consideradlo. ‘shigients of oranges are 
made from this. island to MeuP he . 
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A baie stop was Pode ae hh island of Rhodes, Nove 8th. This year's 
oranges wore .rivher ecmron ia, the norket Ang, were well infested with the red 


'scalo but no.infestation -of:. the fly Was.: noticed. fhe orange plantings were 


too renote fron the port to bo visited in the tine. available. 


On Novaitor 13th the yacht returned to Naples, having to put in here 
instead of going on to Valencia cn account of the illness cf cno of tho 
guests. On the 16th I Left for Valencia, Spain, by train. The cruise cf 
the Utowana was thus ended at this point. 


ae 


“Spain, Nov. 19 te Jan. 3, 
and Apr. ed.to June 9. 


When I returned to Valencia on November 19th I had no difficulty 
in finding the adults on the orange trees as well as infested oranges. 
But the flies were not abundant, there being only one or two here and 
there. Likewise only occasionally was a fruit found infestec Evidence 
of punctures was much more common than fruits actually infested with 
larvae, It was difficult to make an estimate that would be much better 
than a guess as to the amount of infestation. In some counts of 
picked fruit, including those with punctures and not actually infested, 
the amount ran about 1%. Taking all of the crop I do mot believe the 
infestation would exceed that figure. On some trees, however, the in- 
festation would be greater and would reach about 5%. No special effort 
was made, so far as I could see; to cull out such fruit. 

to 27th 
A trip was made to Madrid Nov. 24th/end while there I consulted 
with the Entomologist of the agricultural school, and also saw the Min- 
ister and Director of Agriculture, and the Premiers Dr. de Torres stated 
that the fly was known to attack apricots near Madrid. 


On Dec. 6th and 7th an inspection of the Murcin citrus area was 
made in commany with Mr, Benlloch of the agricultural school of Madrid, 
who was sent here at the request of the Minister, and Mr. Arroniz the 
local agriculturist. This is a warmer section than Valencia, but there 
was no great difference in the general fly situation. The citrus area 
of this district was well covered in the two days spent here. puance 8 
are extensively grown in this area, and it appears to be the world Ss 
center for pimento peppers. 


Aduits were seen on orange trees up to the time I left on Jan- 
uary 38rd. They were much more difficult to find late in December and 
early in Januory, than earlier, indicating that they were disappear-— 
ing for the winter. During this time there were a few nights when the 
temperature went to freezing, but an occasional fly would be seen on 
the following day on the warm side of the tree. December, 1929, at 
Valencia was characterized by warmer and drier weather than normal, 
While flies were geen on the trees during the month, after the first 
week I saw no evidence of eggs bei mw deposited, and there were no 
young larvae taken in the fruit after that “time. An unusually warm 
period might induce them to deposit eges Tater, and, on the other 
“hand, a cold wet December mig gat cause all of the flies to disappear. 


"Several hundred flies confined in an open screen insectary died 
toward the end of December, but lack of proper feeding may have been 
partly responsible for the mortality. Larvae collected in December 
and which had pupated did not transform to the adult before I left on 
Jan. Grd. These were in three inches of soil in glass jars in the 
screen insectary. The jars were sunk to a depth of three inches in 
the soil and this soil was raised one foot above the general surface. 
The insectary was located on the south side of a stone wall. The con- 
‘ditions, therefore, would be-about the warmest occurring naturally. 


OS, 


Waen I returned to Valencia Apr, 2ard ee of the pupae had eee 
to the adult and these yere, dead in.the jars. There were 47 in on 

jar and 34 in the other. Mr. Simpson ae the American Cynamid Co., on 
whose premises the insectary was Located, had made notes to the effect 
that on Feb. lst 3 live flies were seen; 1 on Feb. 6th; 1 on Feb.10th; 
‘and: lon 'Feb? 26th... There was no food in the jars. If the flies do 
not live longer than four days without food, as Back has determined, 
some of these flies rust have been in the pupal stage from the middle 
‘of December tothe last of.February. If this lengtn of time may be 
spent in the pupal stage under the warmest natural conditions for 

this district, it is most likcly that pupae in the coldest situations 
‘would survive ‘the entire winter and energe in the spring. This would 
occur particularly in localities having @ a colder winter. than that of 
Valencia, Spain. . Two-adults emerged on. January 2nd from fruits kept 
in my room in the hotel which wes’ steam heated, . Thus in countries warmer 
than Spain, as in Bgvpt, flies may continue to emerge throughout the 
winter. | 


When. I 'returned:to Valencia in the. spring, Apr. 23rd, I was 
unable to find any flies, and there was no evidence that any fruits 
had been attacked during the winter. Oranges were present in great 
numbers and in condition to be attacked ty the fly had any been about 
and active. In April and May loquats were common and the mature and 
up to the middle of May no evidence of the fly was seen in this fruit, 
Frequent inspections were made in the. fiejd at. Valencia up to tne 2gérd 
of May but I: dida't:happen to find any Loquats; PE 8 ESA ces, the pre- 
vailing fruits at: the time,:infested, aud I saw no:adults, on the trees. 
‘There were very few orange’ groves where the fruit was not picked by May 
cord, and in another week or-two no, fruit would be: left. Such fruit as. 
was present at. this time was overmature, many soft and many already follen, 
an ideal situation for fly attack had the fly been present and- active. 


.I left Valencia on May 27th and spent the 28th at Murcia, a loca- 
tion. that is more’ interior. and where the summers. are hotter taan at 
Velencia.: I succeeded here in finding oranges ae with full grown 
larvae of C.capitata. . Adults must have been about here early. in May. 
I.hyspened to get. these infested fruits from a lot that had been culled 
from ‘two cart loads that had just come from the field. .Two or three lar- 
vae were taken in each of five fruits out: of the three dozen oni Ss, and 
they were all mature larvae. Much. fruit was present here hut no further 
infestation was seen’ in oranges. ‘Two or three larvac.were taken in a 
- lot of culled loquats and-a similar number in apriocts.. At Mat age I 
found a few apricots infested: but found nothing in oranges. The larvae 
in apricots were quite small. Malaga has as mild a en climate AS 
any place in Syain and I expected to find more evidence of the fly there. 
At Seville a few days later I didn't succeed in getting any infested 
oranges or apricots. On account of rains my inspection was linited 
here to the markets, but the -market:is usually a good place to find in— 
fested fruits. All of the oranges about Malaga were harvested and this 
was true also for the sour Stet ige of Seville. 


From the observations made: in April, Maen and th 1e first days of 
‘June from Valencia to Gibralter, I would: say that the fly may appear in 

he earliest: districts, as Murcia and Malaga, as early as May Ist and at 
Valencia not’ until about June lst. There might be an occasional fly at 
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Malaga, any eras during the winter. Only sporadic infestations may occur 
in May and early June, and as a pest the fly. may be ignored up to this 
time, All of the loquats,and oranges and most of the apricots in the dis- 
trict covered are harvested before the fly bécomes numerous enough to be 
serious. These fruits are the only important hosts at this season. The 
first figs maturé early in June, and later in the month the first peaches. 
It is not before July that the fly becomes a pest of any consequence in 


Spain. 


South ee Jan. ot *O Moh, 28, 1930, 


a reached Capetown on ranneey e’th and until February 13th. the time 
was soent in Capetown and in the deciduous fruit districts of the western 
part of the Cape Province. While at Capetown, I examined, with Dr. F. W. 
Pettey, several lots of fruit, mostly peaches, that had been in cold 
storage for the purpose of een te the younger stages of C. capitata. 

A separate report has been submitted on this work, the gist of the re- 
ae yaaa that a predominating minimm fruit temperature of 30 decrees 
F. for 7 days did not effect a complete mortality, but that with a pre- 
Le ee minimun fruit temperature of 32 degrees F. for 21 days no 
larvae or pupae survived. 


With Dr. Pettey most of the important fruit districts of the western 
Cane were visited, including Blsenbureg, Stellenbosch, Drakenstien, Pearl, 
Wellington, Worchester, Hex River, Somerset West and Elgin. 


C. Capitata is primarily a pest of peaches and nectarines in this 
district. Other fruits are attacked but the fly is not considered a 
serious nest on these. - The commercial peach orchards, as well as the few 
nectarines there may be, are very consistently treated with the bait spray. 
As a consequence of this control work the fly is kept down to a minimum, 
and where this is systematically and thoroly done there is practically no 
injury done by the fly. It was often difficult or impossible to find in- 
fested fruit in the commercial plantings, out in gardens nearby or in any 
neglected area infestation was common. I was imoressed with a statement 
made to me later by Professor Lounsbury that C. capitata is primarily a pest 
in ice towns and about households. This was observed to be the case in many 
striking instances in the western Cape Province and elsewhere. It is due 
ake only to the fact that the fruits in-gardens are not treated, but also 
to the fact that there are usually a variety and sequence of hosts on 
Which tne fly may increase throughout the breeding season. In some of 
the commercial plantings I assumed that the fly was not common in the dis- 
trict anyway, but a visit to nearby gardens, particularly where there were 
peaches, would generally convince one to the contrarys 


Peciauous Feri t growing for export in the western Cape is a highly 
specialized industry. Nowhere in the world is greater care taken for the 
production of quality fruit, both as to the culture and to the handling and 
marketing. Quality rather than volumé ig what the growers of export fruit 
sturive for. This is necessarily the case, for otherwise the fruit would 
not survive a 6,000-mile journey which takes it thru the tropics. Moreover, 
there is plenty of cheap labor to do all of the hand ‘work that is necessary. 
Each of the individual fruits or bunches of grapes is gone over by hand, 
wrapped and packed separately in a liberal supply of wood wool or excelsior, 
and usually in boxes with but one layer of fruit. ‘Such fruits ag peaches 
plums, and granes are picked from the tree and placed on shallow basket— ire 
trays with only one laver of fruit. sometimes each fruit in a senarate nest. 
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and thus carried to the. packingtiduse. Tith such careful, growing and 
handling the amount of. Ee infestation. is reduced tose cinimin, eine oF 
he growers questioned i Sachets es): expressed tuenselves as highly 
satisfied with the ee ' the poison vat. SQL. ida 


Fron Capetown I went to Pretoria which is the headquarters for t 
ee of the Departmont of Agriculture officials. When I arrived, at 
Cozetown I met the Minister and Secretary for Agriculture, Gert dice Cs 
Kor, and.Col. Williams, and. they arranged my itinerary, with Dr, F. W. 
Pettey at Caretown and thru Dr L3. Pole. -Bvans, Dr. T.J. Naude, and Dr. 
u Yshac at Pretoria. 


The first trip out from Freteria was a two-days' trip with rrofessor “ 
Lounsbury and Dr. Naude to the Rustenburg’ area about 75 miles west of 
Fretoria. The adults of the Mediterranean fruit fly were scarce on the 
citrus trees and the first fly I saw Gidn't look quite n-tural, and upon Q 
capturing it if prorot to be the Natal Fly, Eterandrus rosa, Waich was a 
new record Hts aati One or two otners of, the same species was later 
caotured, in the same grove. Functures were seen on sone. old fruits, but 
as all of the nae crop was green no work of the fly was seen. 


The second trip was made to Nelspruit, White River, and Barbeton 
about two hundred miles to the east. On this trip I was accompanied by 
Dr. H. Hahné; senior horticulturist, and when we arrived at Nels:ruit we 
were joined by MeMeMathew, in charge of the citrus and subtropical statian, 
ir. Hgselen, horticulturist, and Mr. Anderson, entomologist. . Citrus, 
mangoes, and wapayas were the chief fruits inspected héré, and, aside from 
a fow mangoes, fly infestation was not séon. All of the oranges were too 
erecn and it is only the ever-ripe papayas that are occasionally infested. 
Infestation in oranres is said ‘not to occur: in the general area, Of the 
Transvaal until late in May or in early June. A unique experience on this 
trip was 4 visit to the Kruger r National Park on Saturdoy afternoon and 
Sunday where riany of the African wild animals were seen in their native 
haunts. ae Sryien 4 


The next trip from Tretoria was made to the Zebedeila Estates 200 
miles to the north where there are 600,000 citrus trees, the larsest single 
ilanting in the world. Dr. Redvers J. Blatt, resident mancger, met Dr. 
Haine and. myself at Tetgietersrust, twenty-five miles from Zcbefeila, drove 
us to the Estates, ant showed us about the extensive plantines. While theres 
was no fly seon Dr. Blatt told us that it was one of their citrus pests but 
that he handled it satisfactorily by spraying. 

Tie fourth and last trip fron Tretoria was made with Dr. Naude and Dr. 
Hahne to Vereeninging on the Oranee Free State border about 80 miles to the 
South and thus was covered the territory in the four cardinal directions 
from Fretoria. "This was'a trip for the inspection of apples, since this 
was the chief fruit left in this territory. No infestation was seen curing 
the day although some of the aprles were mature. The DEES: widely 
scattered and the crowers didn't consider the fly as a pest. Ossibly the 
frequent arsenical sprays which are applied succeod in aeeeree the fly as 
well as the Bye noth. 


baal * 


In the city of Fretonia peaches were infested earlier, but it was at 
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the end of the teach season.. Other fruits are also-infested in the garden 
‘and before I left the rinening quinces were commonly infested. 


Uron leavin: Fretoria the next. ston was made’ at the Agricultural 
School at Cedara in Natal, where two doys were spent. with Dr. ‘I. I. Ripley 
who is carrying on an extensive inve-tisation on the Natal fiy,) Pierandrus 
rosa, particularly with reference to re ellents, attractants, and obscur 
ants. Ripley stated that this species is the limiting. factor.to sruit 
grouine in that area. On trestation grounds there seemed to be nearly 
100% of the apples and years infested. <A dozen or more stings were observed 
on single fruits. Nothing hes been done to control the fly because the 
orchard was used as a source of supply for the experiments. However, the 
poison ee spray,. or Mally bait, is-entirely ineffective against. this 
species der the conditions at Cedara, as determined by Ripley some years 
net ae He meade 30 applications of the Mally bait on a block of trees a 
the school grounds during one season and the fruit on this block had a 56% 
infestation, which hampened to be exactly the same amount as was.on the check 
plot. Ripley attributes the failure of the spray to. the moist climate. 
Cedara is in the mist, we call it fog, belt. Nearly every day,.as was the 
case during my stay, a dense fog agnears in the afternoon and foliage is 


dripping wet. In red es in. the summer when the fly is active there are 
frequent rains. Ripley ! F explanation is that the rains and. fog not only 
wash off the s>ray, but) Eas sane conditions furnish abundant drink which the 


fly can get. anzwnere and so is not densondent.upon moisture supplied by the 


soray. I.vrourht up the question of the possible resistance of the Natal 
species to the spray but he had no information on that point and promised to 
make some tests. I cited the arparent success in. Florida in spite of rains 


Wnich are probably heavier there.than.at Cedara, but the fog represents 
rather a different factor at the latter place. 


C. Ccapitata does not. occur at Cedara but it coes occur lower down 
along the coast. The. elevation at Cedara is 3700 feet and there are two or 
three distinct mist bolts which run warallel- with the coast, Cedara being 
in.one of these. along the coast,.as at:Durban, both C. capitata and xs. rosa 
occur, but curiously there rosa attacks. cultivated fruits chiefly while 

eazitata attacks wild fruits ch chiefly. . Ripley as. well as.Van der Merwe are 
responsible for this state-ent. It: is interesting that. presumably the native 
species attacks the cultivated and the introduced species the wild fruits. 
But Ripley is not sure that Natal is the native home of the Natal fly. It 
may be ~ossible also that the Mediterranean fruit fly is indizenous to east— 
ern as well'as to western equatorial Africa. Natal, while not. strictly 
witnin the troy ‘ics, has a tropical climate along the coast, at least in 
Suriner. 


Climatological data kindly furnished by V7. -J. Hall, Observer at 
Cedara, indicste that the minimum temperature at Cedara may be as low as 
26°F, . The Natal fly disappears there during the winter. Ripley found some 
“evidence of adults survivine the winter last year in-a grove of eucalyptus 
trees.. According to Ripley either capitata or rosa occurs at Midélebure 
in the Transvaal in Grequa Land eet and in Natal, where there may be 
termeratures as low:as 5-10 dégrees: The nost immortant wild host in 
tne vicinity of Cedara is Signum ovat ale, This Solanum has. fruits about 
the size of marbles and these were just beginning to mature when I was there 
in March... ‘It isan important carry-over. host and should be destroyed, ac- 
cording to Ripley, if fruit. growing should.ve attempted on a commercial scale. 
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But climatic conditions, at least at Cedara, are not suitable for 
fruit growing. It ig essentially. s country for dairying or other 
industries denendent upon pasturage,. It is also well adapted to the 
growth of the black wattle for tannin. Mr. John Fisher is the 

irincival of the Cedara: agricultural school and its hospitality was 
extended to me during my stay. 


At Tort Elizabeth, March 16-20, I was with the government entomolo- 
gist loceted there, Mr. D.:Gunn. Trips were*made to Uitenhag and to the 
sunday's- River Valley. This general country has.in many places a thick 
growth of prickly pear, and I was interested to ‘know if the presence of 

his wild host increased the infestation in the cultivated hosts growing 
nearby. At Uitenhage the estate of Sir Tercy Fitzpatrick, Amanzi, was 
visited. We were met at the train by his manager, Mr. Johnson, and bde- 
tween the town ‘and the Estate a distance of 10 or twelve miles, it is 

all native bust with much BE caay pear in places, and pear immediately 
surrounds the plantings. hey have some trouble with the fly and treat 
for it, but so far as I could determine it is no worse than in ether 

areas where the pear is not present. They were considering the desir— 
ability of eradicating the pear imnedi- tely about the plarbings of citrus. 
But since -it would bea large Marcas it would be very questionable if 
it would pay, because the spray treatments would no doubt have to be con— 
tinued anyway. The fruit of the prickly pear was just beginning to ripen 
and it was not the most opoortune time to determine infestation, but such 
ripe fruits as were examined showed no.work of the fly. Mr. Gunn made a 
count at one time of 2 quantity of dropped, and consequently well ripened, 
‘fruits, ond about 1% of these were infested. Counting the total crop thei 
would be a very low percentage of infestation. © 


In the Sunday's River valley several citrus groves were visited and 
at one place inspection wns made in gropes, but there was no infestation 
observed. <All of the oranges were immature. This area and Uitenhoge are 
not a very great distance from the coast and whether this was the ex- 
planation or not trere didn't seem to de quite as uniform satisfaction 
with the. bait spray. Mr. Gunn had carried on experiments at Bathuts’ . 
some years ago and came to the concludion there that the spray was not 
effective. Bathnurst is immediately along the coast. 


Wien I returned to Capetown on March oard I examined the last lot 
of fruit that had been placed in cold storage to kill the younger stages 
of the fly. At tiis time it was getting well toward the end of the grape 
season and was an ooportune time to observe infestation in grapes. Such 
infestation was found in a few places but not a very large amount. The 
heaviest infestation secn was on the A aadatee! wine farm at Yearl.: Here 
on the Ohanez variety the smount migit reach 1% or 2%. Infestation was 
most readily detected on this white grape, and was characterized by darker 
qnd irregular stréaks, indicating the course of the larvae, just beneath 
the skin. Infestation was also observed in the Hannepoort and Gros Colmar 
varieties. - 


On March 28th I sailed from Capetown for Southampton on the S. S. 
arundel of the Union Castle Line. As' indicated in my report on cold 
storage I keot some tab on tne tomperntures mnintnined in the chombers 
contoining the export fresh fruit. It oopears possible to keep. any cer-— 
toin temperrture as low at least as 30 degrees F. with a variation of but 
one or two degrees. 


Bi 


he Mediterranean Fruit-Fly, 
Ceratitis capitate Wied. 


‘Distribution. 


The Mediterranean fruit fly has been recorded as attacking apricots 
in the environs of Faris, and de Torres of the’agricultural school at 
Madrid states that it has been taken on the same fruit near Madrid. 
These points probably represent : the northern limits of distribution 
in Spain and France, and aré really farther north than the area where 
it is a pest of any consequence. The fly occurs as a pest chiefly 
in the southern part of Spain and along the coast in France and Italy 
as far as Naples from which point south it’ may be a pest in the in-. 
terior. Silvestri states that it is not a pest northward from Rome in 
Italy; and that’ it is important only along the coast. It occurs in 
Greece, Syria and Palestine, in Egypt and: northern -Africa, and on most 
of the islands of the Mediterranean, It is generally found in ‘the Union 
of South Africa but there aré areas where it does not occur, as at — 
Cedara in Natal. : In the coldest aren; as Paris, thé fly may be present 
for . short summer season; at Valencia its season may extend from June ~ 
to December, while in Hgypt.it may be present thruout the year. Cold 
winters definitely limit its distribution, while less cold winters limit 
its destructiveness within the area of distribution. Climatological data 
(Will send later. Q.) are appended of certain places to illustrate this. 
From its distribution in EBuropé it may be fafbdeea that the fly would be 
a sest at least in the southern tier of our own states, and possibly well 
up toward the Ohio river, .and on the Pacific coast as far north as 
Oregon and possibly Washing ton. . Rta Peer 


Host rlants. 


In countries having a subtropical climate like that of the Mediter— 
rannan region and South Africa the peach is the outstandi mw host. 
Its ally, the nectarine, is also very susceptible to attack. Following 
those the writer would be inclined to put citrus: if citrus is mature et 
during the active season of the fly. fears are more’ susceptible’ than 
axles, partly, possibly, because the sear matures earlier than the apple. 
Thee are, of course, very early apples. and very late pears. One of the 
Pinan eter fruits in gardens in the Mediterranean region is the fig, 
but not a single one happened to be found infested on this trip. ‘The fig 
is mt a preferred host. Neither is the date.  Quinces were commonly in- 
fested in Tretoria in March. Borg of Malta snid he reared C. capitata 
from the jujube, which may be a’ new host record. Late apricots seen to 
be comrsonly infested.:: The season is: just now beginning at Va alencia, but 
thus far, May 2lst, none are infested and the fly has not yet atmesred. I 
expect to find the fly farther south where the season, including apricots, 
is more advanced. In warmer countries, Egypt; the fly is no doubt active 
as soon as the apricots begin to ripen, and thus the fly would be an in- 
portant pest. At Valencia a good % portion of the crop’ is likely to be ~ 
harvested before the fly gets a good start in the. spring. (Fencil note 


-in ‘margin - - _Loquats infested). 


Phe eemone et of the wild’ ae that: grows in close’ proxinity to’ i. 
cultivated’ fruits in arid regions , as the: Mediterranean, is the - ‘rickly’ 
pear. a is ae common in parts of South Africa. It is. not a preferred 
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‘host, snd is only occasionally ‘infested. .Thée destruction of this host as 
a neans of -rotecting nearby cultivated fruits would not be a practicable 


procedure for control but would probably be: justified in eradication cam 
ponigns. 


heh a Tn the jan Barren t Gee region,at least in Spain, and in South 
Africa, the fly may be ignored so far as vegetables. are concerned. The 
ba 


tonato, in wnich the fly will readily evinosit in sec laboratory, w2s not 
found infested anywhere and none were seen in any market. . 


The stnge when the host is susceptible ‘to’ attack is important. 
Excent under forced conditions the fruit must reach a certain stage of ma- 
furity.. The orange must show some yellowing. The pench is not attacked ti 
while still hard and green but eggs will be found in this fruit at a greener 
stage than in most others. A nee of the. prevailing crop of oranges were 
found. infested at Valencia on the 22nd of September. The time of attack of uf 
early ed as the loquat and spri.cot, under conditions at Valencia, is 
denendent umon the appeerance of tne fly for the summer. Loquats were 
mature late.in April. and sazricots by May 18th yet there was no infestation 
in these fruits at Valencia. at least wp to May 23d. This fairly short 
season of A OP AES Ws to, attack at moturitr..greatly simplifies the con-— 
trol problen. 


Seasonal History. 


The seasonal history of the fly varies greatly within its dis- 
tribution range, depending upon conditions of temperature. It is active 
the year round in Egypt and Hawaii. At Valencia, Spain, it disappears for 
the winter nbout Jonuary lst. It reappears about June Ist. There is thus 
@ Quiescent period of five montns. In the cooler zarts of its range the 
active season is no doubt much shorter than the. seven-—nonths! period of 
Valencia. «\t the, latter place one month night be deducted from the active 
season if activity means also: breeding. An-unsuspected fact was determined 
at. Valencia last. December that altho the adults. are about there was no egsa- 
laying.--Atter Dec. lst or: the first week in December the flies simply 
carried over ywntil January without. breeding. gaat juc.ging from the records 
in my .insectary, adults may. emerge in mid-winter which undoubtedly. die off 
without leaving progeny. Tn a steat-heated room in the hotel at Valencia 
adults emercec from the pupae on Junary end. In an outdoor exposure cor- 


responding -upae went into February before transforming. In a cooler ’ 
situation several months nore night be added to the pupal stage. I think 

. the, winter is passed chiefly in the puwearium, and that such flies as might 
be occasionally seen in. the winter s eason may be accounted for thru recent +! 


emergence, as-.was the case: in my insectary. 
Hoononic Pens PACe. 


‘There are two factors that noerkedly determine the economic imzor- 
tance of the fruit fly, nanely, climatic conditions and sequence of host 
fruits. The breeding-season of the fly as depending upon. termerature vo- 
ries from three, or at most four, months to twelve CO if there is-a 
sequence of fruits for the twelve months and there nre.15. generations in 
the same time it is not difficult to. speculate on the earl ation. On the 
_ other hand if: the fly is insotive - for-:a half or two-thirds. of the year 
and at the ond of that period it starts, as Lt does, witha low potulation, 
the increase is checked before it is well started. In April and May in the 
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Valencia: section of Spain, fox: “tngtance, there are many hundreds of acres 
of orange trees still carrying ‘their. full” quota of me ature fruit,yet not 
one of these are attacked because the. fly has not acveared from its winter 
Quarters. Contrast. this with the situation in Florida last April when 
more than 500 flies were: taken on one citrus tree at the same noment, and 
at another monent two days later there were more than 200 additional flies 
taken on the sare tree. | i 

Ifeve nay ee a situation which is favorable for the fly thruout 
the year and there is but a single host that may be susceptible to attack 
for but two months, there would be but two generations, and there would 
necessarily be a heavy mortality during the other ten months, so that each 


-y Season would start with a very low porulation end there would not be time 
':for' a very zreat-increase.: From this exagverated condition there are vary- 
srlng degrees of it Occurring naturally, and this lack of host sequence con— 
., stitutes the other check on tne fly EL ane 


The growing of peaches is Onde ieely reatrieted in many areas be= 
cause of the fly. reaches could otherwise be frown successfully in much 


Of the fly area, particularly the cooler parts of it. But in the warmer 


parts of the: fly area neaches would not be successful anyway. Hawaiian, 
Floridan and Egyptian conditions are:not suitable to the peach. Southern 
California.is less suitable for the neach than central and northern Cal-— 
ifornia. Some winters are so mild in southern’ California as to ceuse 
seriously delayed:foliation in the peach... In any consideration of the re- 
stricted growing of a particular fruit-in the’ fly‘: meee tnereiore,. over 
Tiniting zecvens eS receive attention. : 


I have. eatinaned that the infestation in oranses in Spain is about 
1%.. This occurs chiefly in October and November. The orange-harvesting 
season in Spain begins November: 1st and ends June lst. Such summer ma- 
turing oranges as occur are seriously infested. Losses also occur in 


loquats, in Erie Pad to some extent in pea LS. ‘Several other fruits 
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Horticultural Develoznent | and. tractices. 

Most of the friite which are suitable to be grown ‘in the Mediterra-— 
nean area-are grovm there, so far as I can determine;-with the excevtion 
of the peach, which might be grown more extensively were it not for the 
fly. This aay acolyte sumer maturing oranzes. I an not faniliar with 
the status of the table erane industry in Srain. It is possible that the 
plantings of the Almeria erape would be extended’ were it. not for the United 
Statés embargo:on that fruiti#on.account.of the fly. I aid not learn of 
any horticultural practice that was related to “the destruction of the fly 
in any of its ‘stages, in the Mediterranean region, Neither is there any 
ee Bar aCn nade of pore Stes fruits: or Of nonéeconcnic host plants. 

In South Africa the Pe at veud veteran. ‘The highest quality 
of peach is:srown in spite of the fly... The greatiest care is taken in the 
frequent picking up of fallen fruit, and, in-the.case of oranges, in addi- 
tion to the fallen fruits the prematurely colored fruits were seen to be 
be picked off in some tlaces. The false codling moth, Argyroploce leu- 


cotreta Meyr., is one. of the <irtyortant pests of the orange in South Africa, 


and it is a common cause of premature colorins. JVicking such fruit off the 
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trees and destroying it not only debesoys the false codling moth but.it. 
Also prevents infestation of the froit fly, or destroys it if it is 
already infested. No fruit ig Allowed: to accumulate either ih the 
sorchard or about the packin-houses, and all infested. fruits .are sroperly. 
dissoged of.. There was no destruction of nonecononic host ¢lants seen 
but in one place this was beins considered in conn nection wie the prick 
ly pear. /.In 9 few placds! there was cormlaint that the neichbor was. 
neglecting spraying and vicking wi fruit, and one or two cases where 

the neighbor's neglected trees were treated to protect the adjoining 
property. 


Marketing and Handling. 


Little consideration is given to infested fruits in the Med literran-— 
‘@an region, éxcéesting some culling out of the infested fruits for the , 
~better.markets, The poorer classes eat’ the good part of infested fruits, t) 
and it is only the badly broken down fruits that are a complete loss. 
Mere seem to be no restrictions regarding the tolerance of infested 
fruits on the markets or on fruit mipments. 
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In South Africa infested fruits are carefully culled out, particu’. 
larity those for export. When the fruit reaches the precooling plant at 
Capetown three percent of eat we inspecte ed, that-is, in 100 boxes 3 boxes 
are selected oe randon by a man who is not an inspector. Every fruit in. 
these boxes is inspected and there rst not be more than 5% of vlénishes. 
of all sorts, wrong variety, under size or weight, etc., otherwise the 
erltire shipment is rejected. If but-one fruit is found with a fly the 
box is rejected. Very few fly-infested fruits reach the precoolinz plant 
because every precaution must be taken to get the fruit started in a 
sound cond ition to mininize losses in the final markets. 


Tarasites. 


No attermt was tade to recover parasites in any of the places visited 
end little wns letrned second hand, Farasites seemed to be of little con 
sequence. Silvestri stated that he thousht parasites were responsible for 
checking the fly in the troyics, but not in the cooler parts os the fly 
ZONE. He had repeatedly tried to colonize them in Sicily and northern 
Africa but without success. He claimed the fly hac a much sreater climatic 
range than its parasites and much of the area was $00 ° cold for the parasites 
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Peaetibalt? no Soe ca work is done against the fly in many | of ‘the 
Mediterranean countries. Traps were seen in sone trees near Syracuse in 
Sicily and limited trapping is practised at the aericultural school at t 
Burajot near Valencia. Knapsack spra ers were seen in operation in; one | 
orange erove in Beypt. Bait spraying had been employed by Borg in’ Malta, 
but he claimed it was not effective, and he was using carbon disulphide 
to. kill’ the pupae in the soil; 10,691 citrus trees and 658 other at 
trees were this treated in 1926-1927, with what he pronounced as quite: _ 
satisfactory results. . way) 


In South Africa the poison spray is very eenerally employed and for” 
the most part with results satisfactory ne Hrowers, the nost™ enthusiastic 
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of whom were in the western Co,e. The fly may not be quite so troublesome 
here becruse it is the coolest tart of the Union and-also it is in the 
Winter rainfall area, wrile the rest of the country has the rain in 
summer when the fly is active and the spray may be washed off. The 

egular Mally forrmla is used and it is carried about in buckets or D> 
patton oil tins, from which it is taken up in a larze syringe and thus 
aosvlied to the tree in two or three places. The syringe throws a rather 
coarse spray ond spreads it widely so that a large part of the tree is 
covered, This spray has been found to be entircly ineffective at Cedara, 
Natal, by Ripley as a control for the Natal fly, Pterandrus rosn. For an 
account of this species see p. 7. 
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